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(57)Abstract: 

PURPOSE: To obtain the subject tacky agent, having a specific elastic modulus, good in applicability to resin plates, hardly any change 
with time after application and excellent in high-speed peelability by crosslinking a specified acrylic copolymer with a specific 
crosslinking agent. 

CONSTITUTION: The objective tacky agent is obtained by copolymerizing (A) an alkyl (meth)acrylate monomer (preferably butyl 
acrylate, ethyl methacrylate, etc.) with (B) a carboxyl group-containing copolymerizable monomer [preferably (meth)acrylic acid], 
providing a copolymer and crosslinking the resultant copolymer with (C) an epoxy-based compound having >2 epoxy groups (preferably 
sorbitol tetraglycidyl ether, etc.). The elastic modulus of the tacky agent after the crosslinking is 0.8-4kgf/ cm. The component (B) is 
preferably used in an amount of 1-15 pts.wt. based on 100 pts.wt. component (A). The component (C) is preferably blended in an 
amount of 0.6-1 equiv. based on 1 equiv. carboxyl group in the copolymer. 
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* .NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This" document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** "shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (Meta) the epoxy compound which has two or more epoxy groups for the copolymer to which it comes to carry out 
copolymerization of the carboxyl group content copolymeric monomer to an acrylic-acid alkyl ester monomer in 1 molecule 
constructing a bridge — becoming — 10% modulus of the binder after bridge formation — 0.8 - 4.0 Kgf/cm2 it is — binder for surface- 
protection films characterized by things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The stickiness of this invention to resin plates, such as an acrylic board and a polycarbonate plate, is good, 
there is little aging after pasting, and it is related with the binder for surface-protection films which was moreover excellent in high- 
speed detachability. 
[0002] 

[Description of the Prior Art] Conventionally, the melting bilayer extruded film (for example, base-material layer.polyethylene, a binder 
layer ethylene-vinylacetate copolymer) is widely used for an acrylic board, polycarbonate plates, or these front faces as rebound ace 
court processing or a surface protective material for resin plates which carried out non-glare processing. However, when heat-treated 
in these processing processes, since the above-mentioned film has large thermoplasticity, adhesion area may increase, and the 
increase of adhesive strength and the fault that it becomes impossible to remove easily and a film is beaten by the severe thing during 
exfoliation may arise. Moreover, although the surface-protection film which applied the acrylic binder to one side of plastic film, such as 
polyethylene, is also used, there is a trouble that the rise of the adhesive strength after pasting is large too. 

[0003] Although there are some which were considered as weak adhesion by raising the crosslinking density of a binder and raising 
cohesive force in order to solve such a trouble, under heating, adhesive strength goes up, or such a thing also has the large adhesive 
strength in a practical exfoliation rate (about 30m/(minute)) in ordinary temperature, and has the problem that exfoliation is difficult. 
[0004] This invention shows good stickiness to a resin plate, and in a room temperature, of course, there is little aging of adhesive 
strength under heating, and it aims it at offering the good binder for surface-protection films of detachability (high-speed detachability) 
in a practical exfoliation rate (about 30m/(minute)). 
[0005] 

[Means for Solving the Problem] this invention person found out that the above-mentioned purpose could be attained by using the 
binder which uses a specific thing as the acrylic copolymer used as the principal component of a binder, and a cross linking agent, and 
has a specific elastic modulus, namely, the epoxy compound which has two or more epoxy groups for the copolymer to which this 
invention comes to carry out copolymerization of the carboxyl group content copolymeric monomer to an acrylic-acid (meta) alkyl 
ester monomer in 1 molecule — constructing a bridge — becoming — 10% modulus of the binder after bridge formation — 0.8 - 4.0 
Kgf/cm2 it is — it is the binder for surface -protection films characterized by things. 

[0006] Suitably, the acrylic-acid alkyl ester monomers used for this invention (meta) are carbon numbers 4-12, for example, are 
illustrated as what has butyl acrylate, 2-ethylhexyl acrylate, an ethyl acrylate, acrylic-acid iso nonyl, a suitable methyl methacrylate, 
suitable ethyl methacrylate, etc. 

[0007] If the carboxyl group content copolymeric monomer used for this invention is unsaturated carboxylic acid, there will be 
especially no limit, an acrylic acid, a methacrylic acid, a maleic anhydride, an itaconic acid, etc. will be mentioned preferably, and an 
acrylic acid and a methacrylic acid will be mentioned still more preferably. 

[0008] As epoxy compound which has two or more epoxy groups in 1 molecule used for this invention Preferably Ethylene glycol 
diglycidyl ether, trimethylolpropane triglycidyl ether, The Pori glycidylethers, such as sorbitol tetraglycidyl ether. Moreover, diglycidyl 
aniline, a diglycidyl orthochromatic toluidine, triglycidyl-para aminophenol, Poly glycidyl amine compounds, such as tetraglycidyl ether -1 
and a 3-bis-aminomethyl cyclohexane, etc. are mentioned. Sorbitol tetraglycidyl ether, trimethylolpropane triglycidyl ether, tetraglycidyl 
ether -1, and a 3-bis-aminomethyl cyclohexane are mentioned still more preferably. Moreover, in order to promote a reaction, the 3rd 
amine etc. may be added as a catalyst. This epoxy compound is blended as a cross linking agent of the acrylic rubber obtained by 
copolymerizing the above-mentioned (meta) acrylic-acid alkyl ester monomer and the above-mentioned carboxyl group content 
copolymeric monomer. 

[0009] the presentation ratio of the above-mentioned (meta) acrylic-acid alkyl ester monomer and a carboxyl group content 
copolymeric monomer, and the loadings of the above-mentioned epoxy compound to the copolymerization object concerned — 10% 
modulus of the binder after bridge formation — 0.8 - 4.0 Kgf/cm2 — desirable — 1.0 - 3.0 Kgf/cm2 It is adjusted so that it may 
become the range, although these loadings change somewhat, respectively with classes of the acrylic-acid (meta) alkyl ester monomer 
used carrying out a deer, a carboxyl group content copolymeric monomer, and epoxy compound — usually (meta) — the acrylic-acid 
alkyl ester monomer 100 weight section — receiving — the loadings of a carboxyl group content copolymeric monomer — 0.5 - 20 
weight section — it is 1 - 15 weight section preferably. Moreover, the 0.55-1 Eq of the 0.6-1 Eq of the above-mentioned epoxy 
compound is usually preferably blended per [ which the obtained acrylic rubber contains ] 1Eq of carboxyl groups. In addition, 10% 
moduli of the binder after bridge formation are 0.8 Kgf/cm2. The adhesive strength in a practical exfoliation rate field is large in it being 
the following, exfoliation is not easy, and it is 4.0 Kgf/cm2. If it exceeds, an early adhesive property may fall. 

[0010] (Meta) That what is necessary is just to perform the polymerization reaction of an acrylic-acid alkyl ester monomer and a 
carboxyl group content copolymeric monomer under the usual conditions You may carry out by any of a bulk polymerization, a 
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si^pension polymerization, solution polymerization, and an emulsion polymerization. Moreover, for example, in the case of solution 
polymerization It melts to independent or partially aromatic solvents, such as the solvent which dissolves monomer mixture, for 
example, toluene, ethyl acetate, and an acetone. If azobisisobutyronitril and a benzoyl peroxide are added as a polymerization initiator 
and it heats at 50-70 degrees C under an inert gas ambient atmosphere, a polymer can be obtained in 3 - 15 hours. 
[001 1] The laminating of the binder for surface-protection films of this invention is carried out to a base material, and 0.5-20 
microtneters of thickness after the desiccation are 1-10 micrometers preferably. 

[0012]"That what is necessary is just to use a thing known in this field as a base material of a surface-protection film, polyolefine 
system resin, polyester resin, vinyl chloride resin, etc. are mentioned, and polyolefine system resin is mentioned preferably. As 
polyolefine system resin, a homopolymer, copolymers, or these blend objects are sufficient, and, specifically, the copolymers of alpha 
olefins," such as alpha olefin homopolymers, such as polyethylene and polypropylene, an ethylene-propylene copolymer, and an 
ethylene-ethyl acrylate copolymer, and a carboxylic acid and these blend objects are illustrated. Moreover, 15-100 micrometers of 
thickness of the base material concerned are 30-60 micrometers preferably. 

[0013] A surface-protection film is manufactured by applying a binder solution to the corona treatment side of the base material which 

carried out one side corona treatment. 

[0014] 

[Example] Although an example is given to below and this invention is explained to it much more concretely, this invention is not limited 
to these. 

[0015] example 1 butyl acrylate and an acrylic acid — butyl acrylate:acrylic-acid =100:6 (weight ratio) — by combination, the 
polymerization was carried out in toluene with the conventional method, and the copolymerization object (acrylic rubber) was obtained. 
To this rubber solid content 100 section, as epoxy compound, 0.83Eq [ per 1Eq of carboxyl groups ] tetraglycidyl ether -1 and a 3-bis- 
aminomethyl cyclohexane were mixed, and the binder solution was produced. The obtained binder solution was applied to the corona 
treatment side of the polyethylene film (60 micrometers in thickness) which carried out one side corona treatment so that it might 
become 5-micrometer thickness by solid content, stoving was carried out for 5 minutes at 90 degrees C, and the surface-protection 
film was obtained after aging for five days at the room temperature. Moreover, the binder solution was applied like the polyester film 
which carried out exfoliation processing, desiccation and aging were performed on condition that the same as the above, and the 
sample for modulus measurement was obtained 10%. 

[0016] example 2 example 1 — the same — carrying out — butyl acrylate:acrylic-acid =100:4 (weight ratio) — acrylic rubber was 
obtained by combination. To this rubber solid content 100 section, as epoxy compound, 0.61 Eq [ per 1Eq of carboxyl groups ] 
tetraglycidyl ether -1 and a 3-bis-aminomethyl cyclohexane were mixed, and the binder solution was produced. The sample for a 
surface-protection film and 10% modulus measurement was obtained like the example 1 using the obtained binder solution. 
[0017] To the acrylic rubber 100 same section (solid content) as example of comparison 1 example 2, as epoxy compound, 0.2Eq [ per 
1Eq of carboxyl groups ] tetraglycidyl ether -1 and a 3-bis-aminomethyl cyclohexane were mixed, and the binder solution was 
produced. The sample for a surface-protection film and 10% modulus measurement was obtained like the example 1 using the obtained 
binder solution. 

[0018] example of comparison 2 example 1 — the same — carrying out — butyl acrylate:acrylonitrile:acrylic-acid =80:20:6 (weight 
ratio) — by combination, it rinsed and dried and acrylic rubber was obtained, after carrying out an emulsion polymerization. To this 
rubber solid content 100 section, as epoxy compound, 2.1 Eq [ per 1Eq of carboxyl groups ] tetraglycidyl ether -1 and a 3-bis- 
aminomethyl cyclohexane were mixed, and the binder solution was produced. The sample for a surface-protection film and 10% modulus 
measurement was obtained like the example 1 using the obtained binder solution. 

[0019] The poly isocyanate 25 section to which three mols tolylene diisocyanate and one-mol trimethylol propane were made to react 
was mixed to the acrylic rubber 100 same section (solid content) as example of comparison 3 example 2, and the binder solution was 
produced. The sample for a surface-protection film and 10% modulus measurement was obtained like the example 1 using the obtained 
binder solution. 

[0020] example of comparison 4 butyl-acrylate: — ethyl-acrylate: — acrylic-acid 2-hydroxyethyl =50:50:4 (weight ratio) — by 
combination, acrylic rubber was obtained like the example 1. The poly isocyanate 3 section to which three mols tolylene diisocyanate 
and one-mol trimethylol propane were made to react was mixed to this rubber solid content 100 section, and the binder solution was 
produced. The sample for a surface-protection film and 10% modulus measurement was obtained like the example 1 using the obtained 
binder solution. 

[0021] Melting co-extrusion of example of comparison 5 polyethylene resin (MI:3.2) and the ethylene-vinylacetate copolymer (14% of 

vinyl acetate contents) was carried out so that total thickness might be set to 60 micrometers (a polyethylene layer / ethylene-vinyl 

acetate layer = 50 micrometers / 10 micrometers), and the thermosensitive two-layer extruded film was obtained. 

[0022] About the binder for surface-protection films of the example of experiment 1 above, it is the following, and each property was 

made and measured. Parameters are 10% modulus, initial adhesive strength, the adhesive strength after pasting / heating, and the 

adhesive strength in the high-speed exfoliation after pasting / heating. Moreover, these results were shown in Table 1. 

[0023] ** Make 10% modulus sample into the shape of a cylinder so that air bubbles may not enter by the fingertip. With a tensilon type 

tension tester, the sample length between chucks is set to 10mm, and is measured the condition for speed-of-te sting/of 300mm, and 

elongation searches for the load in a time 10%, and let the value which broke the load by the cross-sectional area of a sample be a 

modulus 10%. 

[0024] ** The initial adhesive strength surface-protection film was cut into 20mm width of face, and the Mitsubishi Rayon acrylic board 
(trade name: bitter taste lilac ITOMU) was made to go and come back to the roller of 2kg pile, it stuck, and adhesive strength was 
measured with the tensilon type tension tester on condition that -180 ** exfoliation by 300mm/after 30 minutes. 
[0025] ** After sticking the surface-protection film on the acrylic board and heating for three days at 70 degrees C like the case of 
the initial adhesive strength of adhesive strength after pasting / heating, adhesive strength was measured with the tensilon type 
tension tester on condition that -180 ** exfoliation by 300mm/. 
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[Qj026] ** After sticking the surface-protection film on the acrylic board and heating for three days at 70 degrees C like the case of 
the initial adhesive strength of adhesive strength in the high-speed exfoliation after pasting / heating, adhesive strength was measured 
with the tensilon type tension tester on condition that -180 ** exfoliation by 30m/. 
;0027] 
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[0028] 

[Effect of the Invention] The binder for surface-protection films of this invention shows good stickiness to a resin plate, and has the 
effectiveness that there is little aging of adhesive strength in a room temperature and under heating, and high-speed detachability is 
excellent. 



[Translation done.] 
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